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I use the Pick operating system and my mailing 
address is in the USA. Please continue sending 
me Pragma's Product Profiles free of charge. 
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Date:_ 

Return this form to: 

Pragma • 207 Granada Drive • Aptos, CA 95003 




How Files Grow 


On computers that use the Pick operating 
system, all of the available storage space on a 
disk is divided into chunks called frames. In 
most Pick implementations, a frame can hold 
500 characters of data. If a machine has a ten 
megabyte disk (which means the disk can 
hold ten million characters of data), then the 
disk will be divided into 10,000,000/500 or 
20,000 frames. 

(In actual practice, frames also consume a 
few characters for identifying each frame and 
its position on the disk, and disks themselves 
also allocate part of their available space for 
such "format" information, so the calculation 
just given is really only a rough approximation. 
Use the POVF verb on your computer to 
determine exactly how many frames are 
unused and currently available at any given 
time.) 

When you use the CREATE-FILE verb to 
create a new empty file on the disk, you have 
to specify a special number called the modulo, 
which indicates the number of frames for 
storing data that should initially be reserved 
for the file. For example, the command 
CREATE-FILE PAYROLL 1 7 creates a file 
called PAYROLL with a modulo of seven. 

(The 1 is another required modulo for the 
dictionary portion of the file, which can be 
ignored for now. The actual syntax of the 
CREATE-FILE command may be slightly 
different on your brand of computer, and is 
described in your owner's manual.) 

If we create PAYROLL with a modulo of 7, 
then the operating system finds seven unused 
contiguous frames on disk and reserves them 
for any data we might eventually place in the 
file. We can think of the PAYROLL file as 
seven empty picture frames, ready to store 
data: 
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Notice that each frame is identified with a 
unique number, called the frame ID, which 
indicates the frame's actual position among 
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SYSTEM INCLUDES 

• 20 MB Hard Disc Drive 

• One 360K Disc Drive 

• 512K On Board Memory 

• B&W/Color/Graphic Card 

• 12" Amber Monitor 

• Keyboard 

• 9 Expansion Slots 

• Serial & Parallel Ports 

• Clock Calendar 

• 130 Watt Power Supply 

• Game & Light Pen Port 

• Memory Expandable 


■■ 

WANTED: 


VADS 


VARS 


VAMS 


OEMS 


FOR MORE 

Jf 

INFORMATION 


CALL TOLL 



CORPORATION 


Outside Calif.: 1-800-233-6330 
In Calif.: 1-800-231-0744 


2701 Toledo Street Bldg. 706 Torrance, CA 90503 






















three different frames of the file: 


the many thousands of frames on the disk. 

Eventually, we'll want to store some items 
in our PAYROLL file. Items are arbitrarily long 
strings of data that can be created with the 
computer's Editor or by a BASIC program. For 
example, items in our PAYROLL file will 
probably consist of employee names, 
addresses, salary amounts, and other data. 

Just like frames, every 
item is identified with a 
unique item ID, which is a 
way to tell items apart from 
one another when they 
are all stored in the same 
file. Item IDs are usually related to the data in 
the item. For example, payroll files usually 
use employee numbers for item IDs, while 
inventory files might use part numbers for item 
IDs. 

If we use the Editor to create three data 
items for employees 361,632 and 744, and 
save those items in our PAYROLL file, the 
operating system will save the three items in 


EMP *361 


JOHN SMITH 
HNYTOHN USH 
845-49-4416 
3200/MONTH 


WE SPECIALIZE IN USED AND COMPATIBLE 

MICRODATA 

SYSTEMS - PERIPHERALS - MEMORY - PRINTERS 

50 MB REFLEX I DISC DRIVES 
128 MB REFLEX II DISC DRIVES 
INTELLIGENT 8-WAY BOARDS, CABLES 
STANDARD 8-WAY BOARDS, CABLES 
128K MOS MEMORY BOARDS 
16K CORE MEMORY BOARDS 

ADDS VIEWPOINT CRTS 

COMPLETE MOS SYSTEMS 

PRIIMTROIMIX 

PRINTERS 

BOARD REPAIR AND EXCHANGE SERVICE AVAILABLE 

Call CHUCK HAAS For Competitive Prices 
Buy-Trade-Sell 513-528-5400 
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We can see that frame 1051 contains item 
744, frame 1053 contains item 361, and frame 
1054 contains items 632. Whenever we write 
an item into a file, or read an item from a file, 
the operating system uses a procedure called 
hashing to automatically determine the frame 
in which the item will be located. Hashing is 
the way the operating system tries to evenly 
spread out items among all frames in the file, 
so that all of the frames will more or less fill up 
at the same rate. (The way hashing scatters 
items in a file explains the apparent random 
order in which items are shown when you use 
the LIST verb, which is a command that simply 
lists item IDs in the order in which they are 
stored in the frames.) 

There are many different kinds of hashing 
techniques, or algorithms. The hashing 
algorithm on our example computer works by 
simply adding up the digits in the item ID and 
then dividing by the file's modulo. The 
remainder of the division is added to the first 
frame number in the file, giving the frame 
number where the item should be stored. For 
example, item ID 744 gives 7+4+4 = 15, and 
15 divided by modulo 7 gives a remainder of 
1, so item 744 "hashes to" frame 1050+1, or 
1051. A mathematician calls that kind of 
operation modulo arithmetic, which is where 
the term modulo comes from. 

Eventually, we can save enough items in 
the PAYROLL file to cause one of the frames 
to completely fill up. For example, suppose 
frame 1051 contains items 744 and 870, and 
both of the items consist of 200 characters of 
data, leaving only 100 characters free in the 
frame. If we create another item 200 
characters long with an item ID of 951, the 
hashing algorithm will try to also save that item 
in frame 1051. Since there's not enough room 
left in frame 1051 for another item that large, 
what happens? The operating system 
automatically finds another available frame 
and "links" it to frame 1051, effectively 
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extending the length of 
the frame so that the data 
in it can overflow. (While 
linked frames can actually 
reside far apart from one 
another on the disk, the 
linking process causes 
the operating system to 
automatically record the 
relation between the two 
frames so that it can 
remember what frame to 
jump to whenever it has to 
extend frames.) Asa 
result of linking frames, 
the beginning of the new 
item is stored in the first frame, and the rest of 
the item's data is stored in the linked frame. 

A starting frame and all frames linked to it 
are together called a group. Groups always 
grow by linking up frames from the pool of 
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unused and available frames listed by the 
POVF verb (a name that now makes sense if 
you think of POVF as "print overflow"). The 
number of groups in a file is always the same 
as the file's modulo, but each group can end 
up with a different number of frames as more 
and more items are saved and the file grows 
in size: 


GROUP 1 



GROUP 2 
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In conjunction with the size of items, the 
modulo can have a major impact on how 
efficiently frame space is used. If the modulo 





Gomputer Systems 


If you are considering 
the purchase of a 
computer system, 
contact us. We usually 
have a variety of 
systems available for 
quick delivery We also 
stock new and used 
disk drives, tape 
sub-systems, memory, 


communications 
controllers and whatever 
else you may require. 

We also will provide 
useful information 
on the manufacturers’ 
product line, policies 
and license fees. 

And.. .we will 
take your existing system 
in trade but let 
you keep it during 
your conversion. 


A TELEPHONE CALL 
TO US COULD SAVE 
YOU A PILE OF MONEY! 

FOR PRIME: 

Don Shifris 

2001 E. Campbell Ave. 

Phoenix, AZ 85016 

(602) 957-0999 

■ FOR MICRODATA, ADD 
MENTOR, GENERAL 
AUTOMATION ZEBRA, 
ULTIMATE AND OTHER 
PICK- TYPE SYSTEMS: 

Bill Cargile 

783 Old Hickory Blvd. 

Brentwood, TN 37027 

(615) 373-2570 
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^FREE Back Issues!^ 


A few back issues of Pragmas Product Profiles are 
still available while supplies last. To receive your 
FREE copies, indicate which issues you need and 
send a stamped, self-addressed envelope (allow 1.5 oz. 
per issue to compute postage) to: 

Pragma • 207 Granada Dr. • Aptos CA 95003 
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#1: Memories Of The Spectrum '84 Show 
#2: Our Second Annual Pick Hardware Survey 
#7: Manufacturing Users And Vendors Wanted 
#8: A Look At ScreenPlay 
#10: Beyond The Power Of The Pick System 
#11: Open Architecture Status Report 
#12: Our Impressions Of The Zebra 750 
#13: What Should Standard Pick Be? 

#14: Our Third Annual Pick Hardware Survey 
#15: The Wonders Of A Software Upgrade 
#16: Reformatting Files To Save Disk Space 
#17: A READ Sometimes Fails 
#18: A New International Pick User Group 
#19: New Pick Book A Disappointment 


#20: uniVerse, A New Home For Pick 



PICK SPECIALISTS 

SAVINGS UP TO 50% OFF MANUFACTURERS LIST PRICE 


SELL 

BUY 



(415)490-8733 


ADDS-MENTOR 

ULTIMATE 

MICRODATA 

GA-ZEBRA 

PRIME 

PRINTRONIX 

CIE-PRINTERS 


SYSTEMS—PERIPHERALS—PRINTERS 


• New and Used Equipment 

• Immediate Delivery 

• Upgrades and Spares 

WE NEED TO BUY YOUR 
USED EQUIPMENT/PLEASE CALL 


BATCIDE (415) 490-8733 

43537 Ocaso Corte 

COMPUTER CORPORATION Fremont, CA 94539 


is too small, too many items will hash to the 
same group, and groups will overflow 
frequently and require many linked frames. In 
that case, space is used efficiently, but much 
time is wasted after the operating system 
determines which group an item hashes to, 
since the operating system must then 
sequentially search through every item and 
frame in the group to find one particular piece 
of data. If the modulo is too large, overflow is 
eliminated, but many frames will be all or 
partially empty, and a lot of space will be 
wasted. 

There are many different techniques for 
trying to determine the perfect choice of 
modulo for a given file. A good rule of thumb 
is to make the modulo equal to the total 
number of characters in a file after dividing by 
500, or equal to the number of items in the file, 
whichever is smaller. And avoid modulos that 
are multiples of 2 or 5, since they cause poor 
hashing results for decimal (base 10) hashing 
algorithms. Once a ballpark modulo is 
chosen, try the HASH-TEST verb and 
experiment with other nearby modulo values 
to find one that achieves a good balance 
between the total number of frames occupied 
and the average number of items per group. A 





Club notices 

We've recently received newsletters and 
notices from the following Pick user groups: 


California Data Base Mgmt. Assoc. 
Box 3926 
Tustin, CA 92681 
(213)559-3039 

Colorado Pick Users 
Box 3154 
Denver, CO 80201 
321-8569 

National Capital Area Pick Users 
2131 Espey Ct. #16 
Crofton, MD 21114 
261-6305 

New England Reality Users 
Box 339 

Cambridge, MA 02141 
(617) 661-0500 

Northern California Pick Users 
Box 884474 

San Francisco, CA 94188 
863-5999 

Pick Users Group of Arizona 
2122 E. Highland Ave. #420 
Phoenix, AZ 85016 


Pick Users Management Association 
144 W. Eagle Rd. 
Havertown, PA 19083 

Pick Users of Texas 
2103 Whirlaway 
Stafford, TX 77477 

Richmond Area Pick User Group 
Box 3409 

Richmond, V A 23235 
320-7925 

Sierra Pick Information Exchange 
6403 Coyle Ave. #150 
Carmichael, CA 95608 

Southern Arizona Pick Users Group 
3130 N. Dodge Blvd. 
Tucson, AZ 85733 

Utah Pick Users Group 
207 MBH 

Salt Lake City, UT 84112 

If your group isn’t listed above, 
call Pragma at (408) 688-9200. 
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The Password 



He’ve already said that a Data File in the Pick computer svste. uorks 
- analogous uay to a standard netal file cabinet. Hon so? 


Like a drawer in the file 
cabinet, a Data File is a 
collection of RECORDS, with 


Each RECORD has a unique RECORD 
KEV. Hhen you uant to retrieve 
the mforeation in a RECORD (via 
a BASIC progran, for instance), 
you first need a RECORD KEV. 


The RECORD KEV 
tells the systen 
which RECORD you 





Enter the World of PICK Through a Complete Electronic Learning System 

PROF is a hands-on, interactive learning system that will get you up 
to speed on PICK, quickly and easily. It’s clever, entertaining, and all 
learning is done right on the terminal. 

PROF leads you through simulated, HANDS-ON WORK SESSIONS 
in which you actively participate. You try every important command, 
and carefully review the way the system responds to each. It all hap¬ 
pens right on the terminal. There is no book to hold on your lap. 

PROF contains material that is suitable for both users and technical 
personnel. Give it to your application users. Use it to train new analysts 
and programmers. 

PROF allows you to learn at your own pace. You can follow the sug¬ 
gested order of instruction, or quickly jump from “page” to “page”.. .just 
like a book. 

PROF has an Electronic Master Index which works just like the index 
at the back of a book. You can peruse the alphabetical list of subjects, 
then jump right into any lesson you desire. 


You can order PROF by writing or calling us at 

CRESCENDO Associates. Inc. 


j 

YES! Please send me more information about PROF. 

Name _ 

Company_ 

Address __ 

City_State_Zip_ 

Phone( )_ 


PROF tells you exactly what to type. It then “checks” off each character 
as you type the right key. If you touch the wrong key, you are reminded 
by a single “beep.” Every keystroke is screened electronically. You can¬ 
not make a mistake. 

PROF covers all important aspects of PICK. This includes: 

TCL Database Concepts 

EDITOR PROC 

ACCESS DATA/BASIC 


PROF is customized. There is a different version for each manufac¬ 
turer of PICK-based equipment, including: 


Ultimate 

Microdata 

ADDS 

CDI 

Datamedia 


General Automation 

Evolution 

Pertec 

Altos 

PICK PC-XT 


24350 JOY ROAD, SUITE 7 
REDFORD TOWNSHIP, MICHIGAN 48239 
(313) 537-1919 
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AIZOb 


The 68020-based Altos 3068. 


If you're a PICK software developer or dealer, 
you owe it to yourself to see a demonstration 
of the forty-user Altos 3068. 

Call this number, and well make 
the arrangements. 

(800) ALTOS U.S. 


COMPUTER SYSTEMS 

2641 Orchard Parkway 
San Jose, CA 95134 


WE SUPPORT PICK. 


PICK is a trademark of Pick Systems. 









